. In non-aqueous solution, diazomethane and diazoethane react with the 0 , 0 and N-3 sites of uridine, thymidine, 1-methyluracil and 1-methylthymine. Diazoethane has a higher affinity for alkylating oxygens than does diazomethane. The relative ratio of 0 2 :0 4 :N-3 methyl products is 1:2:16 and of ethyl products the ratio is 1:1:2. When the diazoethane reaction is performed in neutral buffered solution, the same proportion of 0 2 :0 4 :N-3 ethyl products is found, but the extent of reaction is very low. 0 2 -alkylation greatly labilizes the glycosidic bond of thymidine and uridine toward acid hydrolysis. All 0 2 and 0 4 alkyl 1-substituted 2,4-dioxopyrimidines are dealkylated in weak acid but the O 2 alkyl group is the more stable.
INTRODUCTION
The action of diazomethane on uridine or thyraidine and related compounds has been studied since 1934 when Levene and Tipson used diazomethane to prepare 3-methyluridine. In that and several succeeding papers pyrimidine nucleosides were reported to be alkylated on the N-3 only " , regardless of whether the reaction was performed in non-aqueous or aqueous solvents. More recently, using better methods for separation and identification of products, Wong and Fuchs investigated the reaction of ethereal diazomethane with 1-methyluracil in methanol and found 9% of 1,0 -dimethyluracil as well as the expected 1,3-dimethyluracil (91%). Farmer et al_. also reported that thymidine in methanol reacted with ethereal diazomethane to form 5% 0 4 -methylthymidine in addition to 93% 3-methylthymidine. It thus appeared that 0 -alkylation of pyrimidines by diazomethane occurred to a low extent in methanol 2 6 2 solution. 0 -alkylation was not detected although both 0 -methyluridine and 2 8 9 0 -ethyluridine had been synthesized .
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We have reinvestigated the reaction of uridine, thymidine and 1-methyluracil in methanol solution with diazoraethane dissolved in either ether or 1,2-dimethoxyethane and find, in all cases, that both the 0 -methyl and 0 -methyl derivatives are formed (about 15% of t o t a l ) . When diazoethane is used as the alkylating agent the extent of reaction of the ring oxygens is greatly increased (about 50% of t o t a l ) . The increased reactivity of ethylating agents, compared to the analogous methylating agents, toward oxygens of guanosine and cytidine ' as well as phosphate oxygens of nucleotides has been found in this laboratory for all alkylating agents studied.
The diazoalkanes have been used for the preparation of the following new derivatives: 0 -ethyluridine; 0 -methylthymidine; 0 -ethylthymidine; 0 -2 2 ethylthymidine; 1,0 -dimethyluracil; 1-methyl, 0 -ethyluracil and 1-methyl, 0 -ethylthymine. Spectral characteristics and chromatographic data are given for these and other alkylated pyrimidines.
Materials and Methods
Materials. Uridine and thymidine were commercial products of the highest purity obtainable. 1-Methyluracil and 1-methylthymine were prepared according to Scannell et_ al_. , then isolated and purified by preparative chroma-4 tography on Whatman 31*1 in 50 n-butanol:30 H-O:2 acetic acid. 0 -Methyluridine was prepared according to Robins and Naik . 2'(3')-0-alkyl-uridines 17 18 were synthesized as described earlier ' . Diazoalkanes were prepared immediately before use according to the procedure of Robins et a l . (solution 19 A) . Diazoalkanes were generated from methyl-or ethyl-nitrosourea (K5K) and dissolved in 1,2-dimethoxyethane or diethyl ether. All solvents used for the preparation of diazoalkanes as well as the methanol, which was generally the solvent for alkylation, were purchased from Mallinkrodt and were used without further purification.
Chromatographic Systems. Separation of alkyl derivatives was by paper chromatography (Whatman 3MM) and thin layer chromatography using cellulose (Eastman Chromatogram Sheets No. 6065) or silicagel (Eastman Chromatogram Sheets 6060; Merck pre-coated PLG plates 60F-254). The most frequently used solvents were: Solvent I (paper and cellulose sheets) 80 n-butanol:10 ethanol:25 water; solvent II (silicagel) 50 acetone:25 benzene. Chromatographic data obtained with these systems are given in Table 1 . Other solvent systems are discussed in the text.
General Alkylation Procedure. The diazoalkane solution was added in 2 or 3 portions, with vigorous agitation, to a 0.08 M methanol suspension of the compound to be alkylated. The volume of diazoalkane solution was about (Table 2) . (Table 4) . When diazomethane is used about 85% of the alkylation is on the N-3, the 4 2 remaining 15% is about 2/3 0 -methylation and 1/3 0 -methylation. Reaction 
2
with diazoethane greatly increases the amount of 0 and 0 substitution and in all cases, only half the total ethylation is on the N-3, the other half 2 4 divided almost equally between 0 and 0 substitution. Thus the N:0 ratio for methylation is about 5.5 and for ethylation it is about 1. In the same 4 2 way if we express the preference of 0-alkylation using the ratio 0 :0 , then for methylation 0 :0 = 2.2 and for ethylation the ratio is 1.1 (Table 4) .
In addition to the data in Table 4 (Table 2 ). This shift is caused by the dissociation of proton(s) from the carbohydrate moiety and it is not observed in spectra of alkyl derivatives of 1-MeUra and 1-MeThy (Table 2 ) Spectral data are collected in Table 2 , and in Fig. 1 
